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57 ABSTRACT

A laminated ceramic capacitor that includes dielectric layers
stacked adjacent one another to form a laminated body; inter-
nal electrodes arranged between the dielectric layers; external
electrodes along surfaces of the laminated body and con-
nected to the internal electrodes; and a covering layer cover-
ing at least portions of sections of the laminated body between
the laminated body and edges of the external electrodes. The
external electrodes include a silver-containing layer contain-
ing at least Ag as its main constituent. The dielectric layers
and the covering layer 30 contain, as their main constituent, a
perovskite compound represented by a chemical formula
ABO,;, wherein A is at least one of Ba, Sr, and Ca, and B is at
least one of Ti, Zr, and Hf. V is added to only the dielectric
layers among the dielectric layers and the covering layer.

7 Claims, 2 Drawing Sheets
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1
LAMINATED CERAMIC CAPACITOR
HAVING A COVERING LAYER

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application is a continuation of International
application No. PCT/JP2012/054466, filed Feb. 23, 2012,
which claims priority to Japanese Patent Application No.
2011-046315, filed Mar. 3, 2011, the entire contents of each
of which are incorporated herein by reference.

FIELD OF THE INVENTION

The present invention relates to a laminated ceramic
capacitor, and relates to a laminated ceramic capacitor in
which a dielectric layer contains, as its main constituent, a
perovskite compound such as barium titanate (BaTiO;).

BACKGROUND OF THE INVENTION

Conventionally, laminated ceramic capacitors have been
advancing with reduction in thickness for dielectric layers
containing, as their main constituent, barium titanate (Ba-
TiO,) or the like, in order to achieve the reduction in size and
the increase in capacitance.

However, there is a possibility that the reduction in thick-
ness for the dielectric layers will increase the electric field
intensity applied to the dielectric layers, thereby leading to a
decrease in withstanding voltage or in reliability against high-
temperature and high-electric-field loading tests.

When the resistance distribution is broad in the dielectric,
an electric field is concentrated on higher-resistance points to
decrease the insulation resistance as an element in a short
period of time. In order to avoid this decrease, a dielectric
ceramic which has excellent reliability against high-tempera-
ture and high-electric-field load is achieved by adding V to a
barium titanate or a barium titanate partially substituted with
Caas a main constituent for dielectric layers (for example, see
Patent Document 1).

Patent Document 1: JP 2000-311828 A

SUMMARY OF THE INVENTION

The environments for the use of laminated ceramic capaci-
tors have been also increasingly severe, and these days, lami-
nated ceramic capacitors have been also used in environments
reaching temperatures exceeding 125° C. in some cases. In
such cases, mounting onto substrates with solder, which has
been common to date, has the problem of deterioration in
joint strength and connection resistance with time.

In order to solve this problem, conductive adhesives con-
taining Ag as a filler are increasingly used for mounting onto
substrates when laminated ceramic capacitors are used at
high temperatures exceeding 125° C. In addition, as lami-
nated ceramic capacitors, the surfaces of external electrodes
are changed from plating to sintered metal containing Ag to
ensure the joint strengths with the conductive adhesives.

However, the Ag contained in the external electrodes and
the conductive adhesives turns into silver compounds such as
a silver oxide (Ag,0), a silver chloride (AgCl), and a silver
sulfide (Ag,S). This silver compound is brought into contact
with the ceramic in dielectric layers, which is obtained by
adding V to barium titanate or barium titanate partially sub-
stituted with Ca as a main constituent, and when an electric
field is applied in a high-temperature environment, the silver
will penetrate into the dielectric layers to alter the ceramic.
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The present invention is, in view of the circumstances,
intended to provide a laminated ceramic capacitor capable of
suppressing alterations of a ceramic even when V is added to
a dielectric layer.

The present invention provides, in order to solve the prob-
lems described above, a laminated ceramic capacitor config-
ured as follows.

The laminated ceramic capacitor includes: (a) dielectric
layers stacked adjacent one another to form alaminated body;
(b) internal electrodes arranged between the dielectric layers
of the laminated body; (c) external electrodes formed along
surfaces of the laminated body and connected to the internal
electrodes, which include a silver-containing layer containing
at least Ag as its main constituent; and (d) a covering layer for
covering at least portions of sections covered with the exter-
nal electrodes, among the surfaces of the laminated body
along which edges of the external electrodes lie. The dielec-
tric layers and the covering layer contain, as their main con-
stituent, a perovskite compound represented by a chemical
formula “ABO;” when at least one of Ba, Sr, and Ca is
denoted by “A”, at least one of Ti, Zr, and Hf is denoted by
“B”, and oxygen is denoted by “O”. Among the dielectric
layers and the covering layer, V is added to only the dielectric
layers.

Itis to be noted that the main constituent ABO, may deviate
from the stoichiometric composition in some cases. Specifi-
cally, the ratio A/B in terms of mol between A and B prefer-
ably falls within the range of 0.98 to 1.05.

In addition, the dielectric layers and the covering layer may
be identical or different in terms of composition other than V.

In the configuration described above, V is added to the
dielectric layers, and the withstanding voltage and the reli-
ability against high-temperature and high-electric-field load-
ing tests can be ensured even when the dielectric layers are
reduced in thickness.

According to the configuration described above, the lami-
nated body of the laminated ceramic capacitor is covered with
the covering layer to which V is not added, and silver is thus
less likely to penetrate into the covering layer even under high
temperature and electric field in an environment in contact
with a silver compound through the alteration of silver con-
tained in the silver-containing layers of the external elec-
trodes. Therefore, even when the laminated ceramic capacitor
is placed under high-temperature and electric field in an envi-
ronment in contact with the silver compound, no silver pen-
etrates into the ceramic of the laminated body, and the
ceramic is less likely to be altered by high-temperature and
high-electric-field load.

Preferably, the silver-containing layer is a conductive resin
containing Ag metal particles.

In this case, external electrodes of electronic components
can be easily mounted on circuit boards, etc.

Preferably, the difference in material composition between
the dielectric layers and the covering layer is only that V is
added to the dielectric layers whereas V is not added to the
covering layer.

Inthis case, it is easy to prepare respective materials for the
dielectric layers and the covering layer.

Preferably, the laminated body has a cuboid shape. The
internal electrodes are exposed at a pair of mutually opposed
end surfaces of the laminated body. The covering layer covers
the four surfaces of the laminated body, other than the end
surfaces.

In this case, the laminated body is simply covered with the
covering layer.
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According to the present invention, alterations of the
ceramic can be suppressed even when V is added to the
dielectric layers.

BRIEF EXPLANATION OF THE DRAWINGS

FIGS. 1(a) and 1(b) are cross-sectional views of a lami-
nated ceramic capacitor. (Experimental Example)

FIG. 2 is an exploded perspective view of a main body of
the laminated ceramic capacitor. (Experimental Example)

DETAILED DESCRIPTION OF THE INVENTION

An experimental example will be described below as an
embodiment of the present invention.

Experimental Example

A laminated ceramic capacitor 10 according to an experi-
mental example of the present invention will be described
with reference to FIGS. 1(a), 1(b) and 2.

FIG. 1(a) is a cross-sectional view of the laminated
ceramic capacitor 10. FIG. 1(b) is a cross-sectional view of
FIG. 1(a) along the line A-A. As shown in FIGS. 1(a) and
1(b), the laminated ceramic capacitor 10 has external elec-
trodes 16a, 165 formed on a pair of end surfaces 12a, 125 of
a main body 12. Internal electrodes 14 are formed within the
main body 12. The internal electrodes 14 are exposed alter-
nately at the end surfaces 124, 126, and connected to the
external electrodes 164, 165. The main body 12 is provided
with a covering layer 30 exposed on four surfaces 12s, 12z,
12u, and 12v other than the end surfaces 12a, 12b. More
specifically, the covering layer 30 entirely covers, among the
surfaces 20a, 205, 20s, 20z, 20u, 20v of the laminated body
20, the respective surfaces 20s, 20¢, 20w, 20v along which
edges 16p, 164 of the external electrodes 16a, 165 lie.

The external electrodes 16a, 165 include a silver-contain-
ing layer containing at least Ag as its main constituent. For
example, the silver-containing layer, which is a conductive
resin containing Ag metal particles, is formed by applying
and drying the conductive resin containing Ag metal par-
ticles.

FIG. 2 is an exploded perspective view schematically illus-
trating the configuration of the main body 12. As shown in
FIG. 2, the main body 12 includes the laminated body 20
which have dielectric layers 22, 24, 26, 28 stacked, and the
covering layer 30 covering the four surfaces of the laminated
body 20. The internal electrodes 14 are formed on principal
surfaces of the certain dielectric layers 24, 26 of the laminated
body 20.

The dielectric layers 22, 24, 26, 28 of the laminated body
20 are dielectric ceramic layers containing, as their constitu-
ent, a perovskite compound such as barium titanate (BaTiO;).

The perovskite compound is represented by a chemical
formula “ABO,” when at least one of Ba, Sr, and Ca is
denoted by “A”, at least one of Ti, Zr, and Hf is denoted by
“B”, and oxygen is denoted by “O”.

V is added to the dielectric layers 22, 24, 26, 28 of the
laminated body 20.

The covering layer 30 has, except that V is not added
thereto, the same composition as the dielectric layers 22, 24,
26, 28 of the laminated body 20. More specifically, the cov-
ering layer 30 is a dielectric ceramic layer without V present
therein. When V is 0.01 parts by mol or less with respect to
100 parts by mol of the B component in the ceramic constitu-
ent of the covering layer 30 herein, it is considered that “V is
not added” or that “V is present only in.”

10

15

20

25

30

35

40

45

50

55

60

65

4

Even when the laminated ceramic capacitor 10 thus includ-
ing the main body 12 with the laminated body 20 covered
with the covering layer 30 is placed under high temperature
and electric field in an environment where the covering layer
30 of the main body 12 of the laminated ceramic capacitor 10
is brought into contact with a silver compound, no silver
penetrates into the ceramic of the laminated body 20 of the
main body 12, and the ceramic is less likely to be altered by
high-temperature and high-electric-field load. Thus, the reli-
ability of the laminated ceramic capacitor 10 can be ensured
because the electrical characteristics are less likely to be
changed.

Next, a laminated ceramic capacitor made as a prototype
will be described.

In order to prepare a dielectric raw material, BaCO; and
TiO, powders were prepared, weighed in predetermined
amounts so that the molar ratio of Ba to Ti was 1, and then,
with addition of pure water and a dispersant, subjected to a
grinding and crushing treatment by using a forced-circulation
type wet grinder (with use of PSZ media). The treated slurry
was dried in an oven, and then subjected to a heat treatment at
a temperature of 950° C. or higher, thereby providing a first
powder with an average grain size of 0.15 to 0.25 um.

Subsequently, in addition to the first powder, BaCO,,
Dy,0,, MgCO;, MnCO;, Si0,, and V,05 powders were pre-
pared, weighed in predetermined amounts so as to provide the
additional additive amounts of Ba, Dy, Mg, Mn, Si, and V in
terms of parts by mol as shown in Table 1 with respect to 100
parts by mol of the Ti in the first powder, and then, with
addition of pure water and a dispersant, subjected to a grind-
ing and crushing treatment by using a forced-circulation type
wet grinder (with use of PSZ media). The treated slurry was
dried in an oven to obtain a dielectric raw material.

Further, it has been confirmed by an ICP emission spectro-
metric analysis that the obtained raw material powder is
nearly identical to the prepared compositions shown in Table
1 below.

TABLE 1
Ba Dy Mg Mn Si \'
Amount Amount Amount Amount Amount Amount
(parts (parts (parts (parts (parts (parts
by mol) by mol) by mol) by mol) by mol) by mol)
1.8 2.0 1.0 0.3 1.5 0.14

The prepared dielectric raw material powder was, with the
addition of a polyvinyl butyral binder and an organic solvent
such as ethanol thereto, subjected to wet mixing in a ball mill
to prepare ceramic slurry. This ceramic slurry was subjected
to sheet forming by a doctor blade method or the like so that
fired dielectric layers were 7.0 um in thickness, thereby pro-
viding rectangular green sheets. Next, a conductive paste
containing Ni was applied by screen printing onto the green
sheets, thereby forming conductive layers to serve as internal
electrodes.

In order to form a laminated body, 10 of the green sheets
before applying the conductive paste by printing were stacked
first, and 100 of the green sheets with the conductive paste
printed were stacked thereon so as to alternate the sides to
which the conductive paste was drawn. Thereafter, 10 of the
green sheets before applying the conductive paste by printing
were stacked again, and the stacked body was cut into indi-
vidual pieces to obtain laminated bodies. These are samples
of'experimental run numbers 1, 5, 10, and 15 in Table 2 shown
later.
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On the other hand, a raw material with only the V,O4
eliminated from the dielectric raw material was prepared by
the same method as described above, and with addition of a
polyvinyl butyral binder and an organic solvent such as etha-
nol thereto, subjected to wet mixing in a ball mill to prepare
ceramic slurry. This ceramic slurry was subjected to sheet
forming by a doctor blade method or the like, thereby provid-
ing rectangular green sheets of 15 pm in thickness.

Among the green sheets formed from the raw material with

6

length, and about 1.1 mm in thickness, and the dielectric
ceramic layers sandwiched between the internal electrodes of
the capacitor were 7.0 um in thickness.

It is to be noted that while laminated ceramic capacitors as
products are formed so that external electrodes include a
silver-containing layer containing at least Ag as its main
constituent, the external electrodes of the laminated ceramic
capacitors made as prototypes according to the experimental
examples and the comparative examples have no silver-con-

only the V,0; eliminated, a desired number of sheets were 10 taining layer formed therein, because the prototypes are used
subjected to pressure bonding onto four surfaces of the lami- in a simulation test for which the external electrodes have
nated bodies other than end surfaces thereof, thereby provid- silver-containing layers protruding and adhering to the lami-
ing main bodies without V present on the surfaces other than nated ceramic capacitors.
the end surfaces. These are samples of experimental run num- The test using the laminated ceramic capacitors made as
: 15 2 p
bers2t04,6t08, 1110 13,and 16 to 18 in Table 2 shown later. prototypes according to the experimental examples and the
Furthermore3 a raw material with the ad.dltlonal additive comparative examples was carried out as follows.
amoulr)lt Of\; a?JESthq.to (I)I.OIlirparts b}(’imOI with respzct Fohl ?10 A silver compound powder of Ag,0, AgCl, or Ag,S, ora
parts by mol of the 11 1n the first powder as compared with the metal silver powder of Ag mixed with 40 vol % of epoxy resin
dielectric raw material was prepared by the same method as .
; . L . 20 was applied onto one of the external electrodes so as to come
described above, and with addition of a polyvinyl butyral . . .
. . into contact with both the ceramic body and the Cu external
binder and an organic solvent such as ethanol thereto, sub- :
. Lo . - electrode, but so as not to cover a portion of the Cu external
jected to wet mixing in a ball mill to prepare ceramic slurry. ) ) he end surf hich 4
This ceramic slurry was subjected to sheet forming by a € ect.ro con t © end surlace, which was connecte FO acon-
doctor blade method or the like, thereby providing rectangu- nect%on terminal, for being able to ensure an electrlgal con-
lar green sheets of 15 um in thickness. 25 nection, and cured at a temperature of 175° C. to obtain a test
Among the green sheets formed from the raw material samplf:. ) )
containing 0.01 parts by mol of V, a desired number of sheets Whﬂe using, as an apode, tl}e external electrode with the
were subjected to pressure bonding onto four surfaces of the applied epoxy mixed with the silver compound powder or the
laminated bodies other than end surfaces thereof, thereby o metal silver powder, a voltage of DC 100 V was applied and
providing main bodies withoutV present on the surfaces other held for 150 hours under an environment at 175° C. In order
than the end surfaces. These are samples of experimental run to keep the silver compound and silver powder contained in
numbers 9, 14, and 19 in Table 2 shown later. the epoxy resin from being affected by the atmosphere gas
The laminated bodies provided, by pressure bonding, with during this test, the test was carried out with the sample and
the green sheets formed from the raw material with only the 55 connection terminal covered with a silicone resin after con-
V,0; eliminated, and for comparison, a laminated body pro- necting to a power source.
}]lded’dbfy pre;sure bondlngsIWIFI;I no?e Ef {l]leogrele.n .sheets After completion of the test, the portion in contact with the
Slfntl? trl?ml e gra:v glstzrla.tvvllt only the h2 Sb € 11:11(1112t1te epoxy resin mixed with the silver compound powder or the
‘E)ine(li elrs;emeC)VzrlntlrI; t?nen? by ;KS:Zti?l V‘;zrg Se(?"CC Si1111 gl eISI eatn?oe-l silver powder and 50 um away from the Cu external electrode
b d to firi X y heating A tu ¢ 122 00 1o 40 Was cut in the stacking direction to expose a vertical cross
ig sz)r()e,canan dZn O;Ilg at a maxumum empera_gre o 1o o section (WT cross section) of the ceramic body (main body),
. ygen partial pressure of 107 to 107~ MPa dth d . biected ICP anal
in a reducing atmosphere composed of H,—N,—H,O gases and the exposed cross section was subjected 1o an anaty-
T . 22 2 ’ sis using a laser abrasion method to detect Ag and V. When
thereby providing sintered ceramic laminated bodies. h . hich A d q here in th
A Cu paste containing B,0,—Li,0,—SiO,—BaO based i there was a point at.w 1ch Ag was etec.te .somew ere in the
glass frit was applied to both end surfaces of the sintered exposed cross section 10 pm or more inside frgm the body
ceramic laminated bodies obtained, and baked at a tempera-  Surface layer (the surface of the main body), it was deter-
ture of 850° C. ina N, atmosphere to form external electrodes ~ mined that the penetration of Ag was observed. In addition,
electrically connected to the internal electrodes, thereby pro- among the p01nt§ at which more than 0.01 parts by mol. of V
viding laminated ceramic capacitors according to the experi- _ was detected with respect to 100 parts by mol of Ti, the
mental examples and the comparative examples. 30 shortest distance from the body surface layer was regarded as
The laminated ceramic capacitors obtained in the way a thickness without V present.
described above were about 1.2 mm in width, 2.0 mm in The test results are shown in Table 2 below.
TABLE 2
Sheet without V
Type of Mixed (15 pm thickness) Sheet with V' Thickness
Silver Sheet withoutV. The Number of ~ V Additive  of Layer  Penetration
Compound V Content Sheet Stacked Amount without V of Silver
1% Ag 0 mol % 0 0.14 mol % 0 um No
2 Ag 0 mol % 3 0.14 mol % 43 pm No
3 Ag 0 mol % 6 0.14 mol % 86 pm No
4 Ag 0 mol % 9 0.14mol % 130 pm No
5% Ag20 0 mol % 0 0.14 mol % 0 pm Yes
6 Ag20 0 mol % 3 0.14 mol % 40 pm No
7 Ag20 0 mol % 6 0.14 mol % 84 um No
8 Ag20 0 mol % 9 0.14mol % 127 pm No
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TABLE 2-continued
Sheet without V
Type of Mixed (15 pm thickness) Sheet with V' Thickness
Silver Sheet without V. The Number of =~ V Additive = of Layer  Penetration
Compound V Content Sheet Stacked Amount without V of Silver
9 Ag20 0.01 mol % 3 0.14 mol % 44 ym No
10* AgCl 0 mol % 0 0.14 mol % 0 um Yes
11 AgCl 0 mol % 3 0.14 mol % 41 pm No
12 AgCl 0 mol % 6 0.14 mol % 85 um No
13 AgCl 0 mol % 9 0.14mol % 124 pm No
14 AgCl 0.01 mol % 3 0.14 mol % 44 ym No
15 % Ag2S 0 mol % 0 0.14 mol % 0 um Yes
16 Ag2S 0 mol % 3 0.14 mol % 38 pm No
17 Ag2S 0 mol % 6 0.14 mol % 84 um No
18 Ag2S 0 mol % 9 0.14mol % 128 pm No
19 Ag2S 0.01 mol % 3 0.14 mol % 41 pm No

Mark * outside the scope of the present invention

In Table 2, the “Type of Mixed Silver Compound” refers to
the type of the silver compound powder or metal silver pow-
der contained in the epoxy brought into contact with both the
ceramic body and the Cu external electrode. The “Sheet with-
out V” refers to the green sheet formed from the raw material
with only the V,O5 eliminated, or the green sheet formed
from the raw material containing 0.01 parts by mol of V with
respect to 100 parts by mol of Ti, which was subjected to
pressure bonding onto the four surfaces of the laminated
body. The “Thickness of Layer without V” is almost equal to
the thickness of the fired green sheet formed from the raw
material with only the V,O5 eliminated, or the fired green
sheet formed from the raw material containing 0.01 parts by
mol of V with respect to 100 parts by mol of Ti, which was
subjected to pressure bonding onto the four surfaces of the
laminated body (the thickness of the covering layer). The
experimental run numbers 1, 5, 10, and 15 with the mark *
represent comparative examples.

The following is determined from Table 2.

From the experimental run numbers 1, 2, 3, and 4, it is
determined that in the case of the metal silver powder mixed,
the penetration of Ag is not caused regardless of the presence
or absence of the layer without V (covering layer). This is a
simulation without corrosion of Ag, from which it is deter-
mined migration is not caused.

From the experimental run numbers 5, 10, and 15, it is
determined that in the case of the silver compound powder
mixed, the penetration of Ag is caused in all of the samples
without the layer without V (covering layer), regardless of the
type of the silver compound mixed.

From the experimental run numbers 6, 7, 8, 9, 11, 12, 13,
14, 16,17, 18, and 19, it is determined that in the case of the
silver compound powder mixed, the penetration of Ag is not
caused in all of the samples with the layer without V (covering
layer), regardless of the type of the silver compound mixed.

More specifically, in the case of the silver compound in
contact with the surface of the main body of the laminated
ceramic capacitor, Ag penetrates into the ceramic of the main
body in a high-temperature and high-electric-field environ-
ment when V is present in the surface layer of the main body
of'the laminated ceramic capacitor, whereas no Ag penetrates
into the ceramic of the main body even in a high-temperature
and high-electric-field environment when no V is present in
the surface layer of the main body of the laminated ceramic
capacitor.

Therefore, even when the configuration with no V present
in the surface layer of the main body is placed under high
temperature and electric field in an environment in contact
with a silver compound, no silver penetrates into the ceramic
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of the main body, thereby achieving a laminated ceramic
capacitor which is less likely to be altered by high-tempera-
ture and high-electric-field load.

CONCLUSION

As described above, in the laminated body of the dielec-
trics stacked, which is covered with the covering layer with no
V added thereto, alterations of the ceramic can be suppressed
even when V is added to the dielectric layers.

It is to be noted that the present invention is not to be
considered limited to the embodiment described above, and
various modifications can be made in the practice of the
present invention.

For example, there is a great effect preferably in the case
where the sections covered with the external electrodes 16a,
165 are entirely covered with the covering layer 30, among
the surfaces 20s, 20¢, 20w, 20v of the laminated body 20 along
which the edges 16p, 164 of the external electrodes 16a, 165
lie as shown in FIG. 1, but the present invention is not to be
considered limited to this case. The covering layer 30 only has
to cover at least portions of the sections covered with the
external electrodes 16a, 165, among the surfaces 20s, 20z,
20u, 20v of the laminated body 20 along which the edges 16p,
164 of the external electrodes 164, 165 lie, and may be formed
on only some of the surfaces 20s, 20¢, 20w, 20v of the lami-
nated body 20 along which the edges 16p, 164 of the external
electrodes 16a, 165 lie.

DESCRIPTION OF REFERENCE SYMBOLS

10 laminated ceramic capacitor

12 main body

14 internal electrode

164, 165 external electrode

16p, 164 edge

20 laminated body

20a, 205, 20s, 20¢, 20, 20v surface
22,24, 26, 28 dielectric layer

30 covering layer

The invention claimed is:

1. A laminated ceramic capacitor comprising:

a laminated body having dielectric layers stacked adjacent
one another and internal electrodes arranged between
the dielectric layers;

external electrodes on surfaces of the laminated body and
connected to the internal electrodes, the external elec-
trodes including a silver-containing, layer containing at
least Ag as a main constituent thereof, and
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acovering layer covering at least portions of sections of the
laminated body between the laminated body and edges
of the external electrodes,

wherein the dielectric layers and the covering layer con-

tain, as their main constituent, a perovskite compound
represented by a chemical formula ABO,, wherein A is
at least one of Ba, Sr, and Ca, and B is at least one of Ti,
Zr, and Hf,

among the dielectric layers and the covering layer, V is

present only in the dielectric layers,

the internal electrodes are not present in the covering layer,

a thickness of the covering layer is 38 um or greater,

the laminated body has a cuboid shape,

the internal electrodes are exposed at a pair of mutually

opposed end surfaces of the laminated body, and

the covering layer covers four surfaces of the laminated

body other than the mutually opposed end surfaces.

2. The ceramic capacitor according to claim 1, wherein the
silver-containing layer is a conductive resin containing Ag
metal particles.

3. The laminated ceramic capacitor according to claim 2,
wherein a difference in material composition between the
dielectric layers and the covering layer is that V is present
only in the dielectric layers.
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4. The laminated ceramic capacitor according to claim 1,
wherein a difference in material composition between the
dielectric layers and the covering layer is that V is present
only in the dielectric layers.

5. The laminated ceramic capacitor according to claim 1,
wherein

the internal electrodes are exposed at a pair of mutually

opposed end surfaces of the laminated body, and

the covering layer covers surfaces of the laminated body

other than the mutually opposed end surfaces.

6. The laminated ceramic capacitor according to claim 1,
wherein the perovskite compound is BaTiO,.

7. The laminated ceramic capacitor according to claim 1,
wherein

the internal electrodes are exposed at a pair of mutually

opposed end surfaces of the laminated body, and

the covering layer covers at least the portions of the sec-

tions of the laminated body between the laminated body
and the edges of the pair of external electrodes other than
the mutually opposed end surfaces.
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